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COMPLIANCE STATEMENT

‘This study was conducted in compliance with the Environmental Protection Agency Good
Laboratory Practice regulations (40 CFR Part 792) and OECD Annex 2 C(81)30.

Elicr e ’%/lé 2;4442\/ Date é’/g;{//?f

Elaine M. Daniel, Ph.D., DABT
Study Director
Springborn Laboratories, inc.
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lQlJALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit and reports were submitted to
management and the study director i accordance with SLS's Standard Operating
Procedures as follows:

Phase Date

Test Article Receipt 12/03/93, 01/i11/94

Reserve Sample 01/21/94
Test Article Formulation 01/24/94
Stability and Homogeneity Sampling/Analysis 02/03/94

Animal Receipt

Dose Preparation 03/11/94
Randomization 03/14/94
Dosing 03/17/94
Concentration Analysis 03/25/94
Cohabitation 04/11/94
Plug/Vaginal Smear 04/12/94
Necropsy 04/26/94, 05/11/94
Organ Weights 04/26/94
Body Weights 04/28/94, 05/11/94
Food Consumption 04/28/94
Clinical Observations 04/28/94
Parturition 05/10/94
Pup Viability/External Examination/Sex

Determinations 05/11/94

Processing, Staining, Tissue/Slide/Block
Accountability and Histology Worksheets

Tissue/Slide/Block Accountability and Histology
Worksheets (for additional Kidneys)
Data Audits

Draft Report Review
Final Report Review

03/03/94, 03/17/94

06/23/94, 07/07/94,

07/11/94

08/26/94
07/08/94, 07/14/94,
07/15/94, 07/18/94
09/20/94
03/24/95
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QUALITY ASSURANCE STATEMENT (continued)

Reports to Study Director
and Management 01/21/94, 02/03/94,
02/09/94, 03/17/94,
03/25/94, 04/28/94,
07/18/94, 09/08/94,
08/20/94, 03/24/95

This study was conducted in compliance with the Good Laboratory Practice regulations
as described by the EPA (40 CFR Part 792) and OECD Annex 2 C(81)30. The reported
results accurately refiect the content of the raw data.

Oz 1 \Ddcry A ot W st
Deanna M. Talerico Raymond V. Karcher, B.A., LAT
Senior Quality Assurance Auditor Manager of Quality Assurance

Date tﬁ - 24' 9_5 Date I-Ly-§;




SLS Study No. 3325.1 (5)

TABLE OF CONTENTS

COMPUIANCE STATEMENT .....................
QUALITY ASSURANCE STATEMENT ..............

TABLEOF CONTENTS ........................

SUMMARY . ... ... .

Section

INTRODUCTION ... ... ... i i,
OBJECTIVE ...... . .. i i i i i
MATERIALS ANDMETHODS .....................
A. Experimental Protocol .......................
B. Test Articie and Control Material . ...............
1. Test Article Receipt, Identification and Storage ...

a. Test Article Component A . ...............

b. Test Article ComponentB ................
c. Test Article ComponentC . ...............

2. Control Material (Vehicle) Receipt, Identification

andStorage ............. 0. i,

3. Preparation of the Blended Test Article and

DosingMixtures ........................

a. Blended TestArticle ....................
b. Dosing Mixtures .......................

4. Homogeneity, Stability and Concentration Analyses

.......

ooooooo

.......

-------

-------

.......

10

12

13
13
13
13
13
14
14
14
15
15

18
15

15



SLS Study No. 3325.1 (6)

TABLE OF CONTENTS (continued)

Segction Page No.
C. Animals and Animal Husbandry ....................... 16
1. Animal Receipt, Identification and Housing . . ............ 16
2. Acclimation . .......... .. ... e 16
3. Diet and Drinking Water .. ... e e e e e, 17
4. Environmental Conditions ......................... 17
D. Experimental Design and Test Procedures ............... 17
1. Experimental Design ............... ... ... . ... ..., 17
2. Test Procedures and Parameters Evaluated ............ 18
a. FOGeneration . ............. .. ... 18
b. F1Generation .. ........... ... .. ... . . .. ... 20
IV. STATISTICAL ANALYSES ........ ... ... ... . ... 21
V. MAINTENANCE OF RAW DATA, RECORDS AND
SPECIMENS . ... ... ... . . e 21
VI RESULTS ... . . i e e 22
A. Analytical Chemistry Evaluations ...................... 22
B. FOGeneration ................. .. . . ... iiiiiio... 22
1. Eurvival and Clinical Observations ................... 22
2. vody Weights and Weight Gain . .................... 22
3. FoodConsumption ..................c.ciiiiiiennnn 23
4. Fertility, Gestation, Parturition and Lactation ............ 23
5. Gross Necropsy Observations ...................... 23
6. OrganWeights ........... ... ... ... 0. ... 24
7. Histopathology ........... ... ... i iiinno.. 24
C. F1Generation ............. .. it innnnn. 24
1. Pup Viability ......... ... .. .. . i 24
2. BExternal Observations ............................ 25
3. BodyWeighs . ... ... ... . i i i e e 25
4. Necropsy Gbservations ...................c...ccuu.. 25




SLS Study No. 3325.1 @

Section

VI

DISCUSSION

Viit. CONCLUSION

IX.

X.

REPORT REVIEW

REFERENCES

TABLE OF CONTENTS (continued)

...................................... 25
..................................... 26
.................................. 27

..................................... 28



SLS Study No. 3325.1 @)

LIST OF TABLES
Table Page No.
1. Summary of FO Male Survival and Clinical Observations ........ 29
2. Summary of FO Female Survival and Clinical Observations .. ... .. 31
3. Summary of FO Male Body WeightData .................... 33
4. Summary of FO Male Body Weight GainData ................ 35
5. Summary of FO Female Body Weight Data Prior to Mating ....... 36
6. Summary of FO Female Body Weight Gain Data Prior
toMating . ... . 37
7. Summary of FO Gestation Body Weight Data ................ 38
8. Summary of FO Gestation Body Weight GainData . ............ 39
9. Summary of FO Lactation Body WeightData ... .............. 40
10. Summary of FO Lactation Body Weight GainData ............ 41

11. Summary of FO Male Food Consumption Data
(grams/animal/day) ................ ... ..... e 42

12. Summary of FO Male Food Consumption Data
(grams/kg/day) ... ... 43

13. Summary of FO Female Food Consumption Data Prior
to Mating (grams/animal/day) ............... ... .. ..... 44

14. Summary of FO Female Food Consumption Data Prior
to Mating (grams/kg/day) ............ . ... ... 45

15. Summary of FO Gestation Food Consumption Data
(grams/animal/day) ......... ... . . . ... 46

16. Summary of FO Gestation Food Consumption Data
(grams/kg/day) . ...... .. e 47




SLS Study No. 3325.1 )

LIST OF TABLES (continued)

Table Page No.
17. Summary of FO Lactation Food Consumption Data

(grams/animal/day) . .......... ... ... ... ... .. 48
18. Summary of FO Lactation Food Consumption Data

(grams/kg/day) . ... ... 49
19. Summary of FO Copulation, Fertility and Gestation

LengthData ......... ... ... .. . ... .. . ... ... . .. .. ... 50
20. Summary of FO Pregnancy Status . ....................... 51
21. Summary of FO Male Gross Necropsy Observations ........... 52
22. Summary of FO Female Gross Necropsy Observations ......... 53
23. Summary of FO Male Absolute Organ Weight Data . ........... 55
24. Summary of FO Male Organ Weight to Brain Weight Data . ... ... 56
25. Summary of FO Female Absolute Organ Weight Data .. ........ 57
26. Summary of FO Female Organ Weight to Brain Weight Data . . . . . S8
27. Summary of F1 Pup Viability ............................ 59
28. Summary of F1 Pup Observations during Lactation . .......... 61
29. Summary of F1 Pup Weights during Lactation ............... 62

30. Summary of F1 Pup Gross Necropsy Observations ........... 63




SLS Study No. 3325.1 (10)

LIST OF APPENDICES
Appendix Page No.

A. A Dose Range-Finding Study in Rats with 1-Hexene .......... 65
B. Protocol and Protocol Amendments . .................... 76
C. Analytical Chemistry Results . .......................... 119
D. Individual FO Male Survival and Clinical Observations ......... 129
E. Individual FO Female Survival and Clinical Observations ....... 148
F. iIndividual FO Male Body WeightData ... ................ 165
G. Individual FO Male Body Weight GainData ................ 170
H. Individual FO Female Body Weight Data Prior

toMating .......... ... .. 175
I.  Individual FO Female Body Weight Gain Data Prior

toMating ......... .. . e e 180
J. Individual FO Gestation Body WeightData ................. 185
K. Individual FO Gestation Body Weight GainData ............. 190
L. Individual FO Lactation Body WeightData ................. 195
M. Individual FO Lactation Body Weight GainData . ............ 200

N. Individual FO Male Food Consumption Data
(grams/animal/day) ............ .. .. ... . ... 205

O. Individual FO Male Food Consumption Data
(grams/kg/day) . ....... ... .. e 210

P. Individual FO Female Food Consumption Data Prior
to Mating (grams/animal/day) ............... ... .. ... 215

Q. Individual FO Female Food Consumption Data Prior
to Mating (grams/kg/day) .......... .. i, 220

R. Individual FO Gestation Food Consumption Data
(grams/animal/day) ......... ... i 225




SLS Study No. 3325.1 (11)

LIST OF APPENDICES (continued)

Appendix Page No.
S. Individual FO Gestation Food Consumption Data
(grams/kg/day) ...... .. 230
T. Individual FO Lactation Food Consumption Data
(grams/animal/day) .......... ... .. . . .. 235
U. Individual FO Lactation Food Consumption Data
(grams/kg/day) ... ... e 240
V. Individual FO Reproductive Performance Data .............. 245
W. Individual FO GestationLengthData ..................... 250
X. Individual FO Male Gross Necropsy Observations ........... 252
Y. Individual FO Female Gross Necropsy Observations ......... 259
Z. Individual FO Male Absolute Organ WeightData . ........... 268
AA. Individual FO Male Organ Weight to Brain Weight Data ....... 273
BB. Individual FO Female Absolute Organ Weight Data ........... 278
CC. Individual FO Female Organ Weight to Brain Weight Data . ... .. 283
DD. Histopathology Report . .............. e 288
EE. Individual F1 Pup Viability ........... e cee 324
FF. Individual F1 Pup Observations during Lactation. .. .......... 329
GG. Individual F1 Pup Weights during Lactation ................ 339
HH. Individual F1 Pup Gross Necropsy Observations ............ 348
I Individual FO ImplantatonLoss ........................ 417
JJ. SLS Historical ControlData . ............... ... ....... 422

KK. SLS Personnel Responsibilites ............. e 428




SLS Study No. 3325.1 (12)

SUMMARY

This study was conducted to provide screening information concerning the potential
systemic, reproductive and developmental toxicity of 1-Hexene when administered orally,
by gavage, to FO male and female rats. The study consisted of one control group and
three treatment groups with 12 males and 12 females in each group. Three test article
components were blended to produce the test article. The blended test article was
administered at dosage levels of 100, 500 and 1000 mg/kg/day and a dose volume of
5 mL/kg. The control group received the vehicie, corn oil, at an equivalent dose volume.
The FO males were treated for 28 days prior to mating and until euthanasia (44 days of
dosing). The FO females were treated for 14 days prior to mating, and during mating,
gestation, and lactation until euthanasia (41-55 total days of dosing). The animals were
observed daily for overt signs of toxicity, and body weights and food consumption were
measured at specified intervals. FO females were allowed to deliver and rear their
offspring until lactation day 4. Viability and development of the F1 generation were
evaluated. The FO males and females were euthanized and subjected to a gross
necropsy examination. Selected tissues were preserved in Bouin’s solution or 10%
neutral buffered formalin. The ovaries, testes, epididymides, liver, kidneys, and peripheral
(sciatic) nerve of control and high dose animals; the kidneys of low and mid dose
animals; and gross lesions from all animals were examined microscopically. Surviving F1
pups were euthanized and necropsied on lactation day 4.

No mortality or clinical signs of toxicity were observed during the study. Similarly,
there were no biologically meaningful differences among the groups with respect to mean
body weights, weight gain, food consumption or organ weight data. Copulation and
fertility indices, precoital intervals, gestation lengths and pregnancy rates were comparable
among the groups, and no signs of prolonged delivery or unusual nesting behaviors were
noted. F1 pup viability, body weights, external observations and necropsy data were
comparable among the groups during lactation days 0 through 4.

Pitted kidneys were observed at necropsy for two males in the 500 mg/kg/day group
and three males in the 1000 mg/kg/day group. Test article-related microscopic changes
were observed in the kidneys of male rats from the 100, 500 and 1000 mg/kg/day
groups. The microscopic findings consisted of accumulations of hyaline droplets in the
epithelial cells of the proximal convoluted tubules of the kidneys. The severity of this
condition was dose-response related in the treated males. However, this condition,
hydrocarbon nephropathy, is specific to young adult male rats and, therefore, is no
indication that similar nephropathy will occur in humans exposed to the test article.

In summary, there was no evidence of impaired reproductive capabilities in the FO
generation, or developmental toxicity in the F1 generation. A NOAEL for reproductive
toxicity was considered to be 1000 mg/kg/day. Although male-specific nephrotoxicity
was observed in treated rats at each level tested in this study, the condition is not
considered a potential risk to humans.
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. INTR TION

This report details the experimental procedures and results of an oral
reproduction/developrnental toxicity screening test in rats with 1-Hexene. This study
was sponsored by the Alpha Olefins Panel of the Chemical Manufacturers Association,
Washington, DC, and was conducted at Springborn Laboratories, Inc. (SLS), 640 North
Elizabeth Street, Spencerville, Ohio. The laboratory rat was selected as the experimental
model since it is a preferred species for oral toxicity testing by United States and
international regulatory agencies. Oral administration of the test article was selected to
assure systemic availability. The GLP initiation date for the study was December 28,
1993. The in-life phase of the main study was initiated on March 14, 1994, and concluded
on May 21, 1994.

Prior to the initiation of the main study, a dose range-finding study was conducted in
rats to aid in dosage level selection. The experimental procedures and results of the
dose range-finding study are presented in Appendix A.

il. OBJECTIVE

The objective of the study was to provide initial screening information concerning the
potential systemic, reproductive and developmental toxicity of 1-Hexene when
administered orally, by gavage, to FO male and female rats. The experimental design
encompassed gonadal function, estrous cycles, mating, conception and parturition.

lil. MATERIALS AND METHODS

A. Experimental Protocol

The study protocol and protocol amendments are presented in Appendix B.

B. Test Article an rial
1. Te

Three test article components were blended to produce the test article used in this
study. Receipt, identification and storage of the test article components_are included in
the following sections.
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a. Test Article Comiponent A

Test article component A, NEODENE 6 alpha olefin, was received at SLS from

the Shell Development Company, Houston, Texas, at ambient conditions, and identified
as follows:

Lot
Assigned (Batch) Physical Receipt  Expiration
SLS ID Number Description Date Date
$93.001.3325 20202-45-1049 Clear, 12/02/93 12/94
colorless
liquid

b. Test Article Component B

Test article component B, Hexene-1 Gulftene 6 , was received at SLS from the

Chevron Chemical Company, Baytown, Texas, at ambient conditions, and identified as
follows:

Lot
Assigned (Batch) Physical Receipt  Expiration
SLS ID Number Description Date Date
$94.002.3325 CBN0044 Clear, 01/10/94 None
colorless Provided
liquid

c. Test Article Component C

Test article component C, Alpha Olefins C6 1-Hexene, was received at SLS from
the Ethyl Corporation (now Albemarle™ Corp.), Baton Rouge, Louisiana, at ambient
conditions, and identified as follows:

Lot
Assigned (Batch) Physical Receipt  Expiration
SLSID Number Description ~ Date Date
$§93.003.3325 300-974 Clear, 12/14/93 None
colorless Provided
liquid

A reserve 1 g sample of each test article component and the blended test article
was taken at SLS and stored in amber vials at room temperature, under a nitrogen
blanket. Tesi article component A and the blended test article were stored under a
nitrogen blanket from the time of receipt or preparation. Following the method validation
preparation, a nitrogen blanket was placed over components B and C. The Sponsor is
responsible for any necessary evaluations concerning chemical identification, purity,
strength and stability, and will supply the necessary characterization.
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The vehicle used in the preparation of dosing mixtures and for administration to
control animals was Mazola® corn oil. The corn oil was received from Best Foods,
Englewood Cliffs, New Jersey, stored at room temperature, and identified as follows:

Lot Assigned Receipt Expiration
Numbers SLSiD Dates ~ __Dates
APRO695A V83.045 11/15/93  04/06/95
CCT0494A V94.007 02/24/94  10/04/94
JUN2695A V94.012 04/07/94  06/26/95
DEC2194A V84.013 04/15/94  12/21/94

3. Preparation of the Blended Test Article and Dosing Mixtures
a. Blended Test Article

Equal amounts of test article components A, B and C were weighed into a large
beaker. A stir bar was added, the beaker was covered with foil, and the contents of the
beaker were stirred for 10 minutes. Two batches of the blended test article were
prepared in this manner and then transferred to a 4 liter amber glass container and stirred
vigorously for 15 minutes. The blended test article was capped, sealed with teflon tape,
placed under a nitrogen blanket and stored at room temperature.

b. Dosing Mixtures

Prior to each preparation, the blended test article was stirred for a minimum of
15 minutes. A specified amount of the blended test article for each dose group was
added to a volumetric flask. Approximately one-half of the total corn oil necessary to
achieve the desired concentration of the test article was added to each flask, and the
flasks were capped and inverted several times. A sufficient quantity of corn oil was then
added to each flask to achieve the desired concentration. Each flask was capped and
inverted several times. A stir bar was added to each flask, and the contents were stirred
for 15 minutes. The dosing mixtures were prepared fresh biweekly, dispensed into daily
aliquots and stored refrigerated in clear glass jars. Teflon tape and a nitrogen blanket
were utilized for each jar. During each biweekly preparation, a sufficient quantity of corn
oil was dispensed into daily aliquots for administration to control animals. Daily aliquots
were removed from the refrigerator and equilibrated to room temperature prior to
dispensing. Each daily aliquot was stirred for 15 minutes prior to dispensing and then
continuously prior to and during dosing.

Prestudy homogeneity and stability analyses were performed at SLS on
concentrations of the blended test article which encompassed those used in this study.
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Samples were taken from the top, middle and bottom portions of the blended test article
and were analyzed for purity at SLS. Each fresh preparation of the dosing mixtures was
analyzed for verification of test article concentration at SLS prior to dose administration.
The methodology and results of analyses performed at SLS are presented in Appendix C.

C. Animals and Animal Husbandry

Animal housing and care were based on the standards established by the American
Association for Accreditation of Laboratory Animal Care (AAALAC) and the guidelines set
forth in the Guide for the Care and Use of Laboratory Animals, NIH Publication No. 86-23,
1985.

1. Animal Receipt, Identification and Housing

Fifty-three male and fifty-three female Sprague-Dawley Crl:CD®BR VAF/Plus® rats
were received at SLS from Charles River Laboratories, Inc., Portage, Michigan, on
March 3, 1984, and March 17, 1894, respectively, for the main study.

At the time of receipt, each rat was identified with a metal ear tag displaying a
unique number. Color coded cage cards displaying the study, animal and group
numbers, and the animal’s sex were affixed to each cage.

All of the male rats were gang-housed (two or three/cage) for a period of four days
following receipt to allow the animals to adjust to the automatic watering system, due to
their young age. ‘The males were then housed individually during the remainder of
acclimation and while on study (except during cohabitation) in suspended stainless steel
cages. The females were housed individually in suspended stainless steel cages during
acclimation, prior to cohabitation and during gestation, and then transferred to individual
plastic boxes containing nesting material for parturition and lactation.

2. Acclimation

Animals were examined upon receipt and daily thereafter during acclimation for
signs of physical or behavioral abnormalities. Only healthy animals were maintained for
possible assignment to the study. Mortality checks were performed twice daily, in the
morning and afternoon. Individual body weights were determined on the day following
receipt and just prior to randomization for assignment to study groups. Animals were
acclimated to the laboratory environment for a period of 11 days prior to randomization.
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3. Diet and Drinking Water

Pur - - Certified Rodent Chow® #5002 and municipal tap water were provided to
each animal ad libitum. The feed was analyzed by the supplier for nutritional components
and environmental contaminants. The lot number and expiration date of each batch of
feed uced during the study were recorded. The tap water was purified by reverse
osmosis and supplied to the animals by an automatic watering system (stainless steel
caging) or from water bottles (nesting boxes). Water supplying the facility is analyzed on
an annual basis for contaminants according to SLS Standard Operating Procedures. The
results of the feed and water analyses are maintained at SLS. Within generally acceptable
limits, there were no contaminants in the diet or drinking water which would interfere with
the conduct of the study. ‘

4. Environmental Conditions

Animals were housed throughout the study in an environment-controlled room with
a 12-hour light/12-hour dark cycle and 10 to 12 air changes per hour. The environmental
control equipment was monitored and adjusted as necessary to minimize fluctuations in
the animal room environment. The desired room temperature and relative humidity were
68 to 74°F and 35 to 65%, respectively. The room temperature and relative humidity
ranges were recorded daily.

On forty-three days, the animal room temperature was outside the specified range

by +1to +6°F, and on six days, the relative humidity was outside the specified range
by -18to +6%. These occurrences had no apparent impact on the outcome of the study.

D. Experimental Design and Test : nedures
1. Experimental Design

The following table presents the study group design and dosage levels tested:

Dosage Dose Dose
No. of Animals Level Conc. Volume
Group Male Female Trzatment (mg/kg/day) {(mg/mL) (mL/kg)
1 12 12 Vehicle 0 0 5
2 12 12 1-Hexene 100 20 5
3 12 12 1-Hexene 500 100 5
4 5

12 12 1-Hexene 1000 200
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2. Test Pr r nd Parameters Evaluat
a. FQ Generation

1) Randomization and Group Assignment

At the conclusion of acclimation, animals were weighed and examined.
Animals determined to be suitable test subjects, based on age, healthy appearance and
body weight, were assigned to groups. A randomization table in a block design was
computer-generated based on body weight stratification. At study initiation, the males
were six weeks of age with body weights ranging from 195 to 242 g, and the females
were eight weeks of age with body weights ranging from 163 to 219 g.

2) Treatment

The dosing preparations were administered orally, by gavage, as a single
dose daily. The males were dosed for 28 days prior to mating and until the day prior to
euthanasia (44 total days of dosing). The females were dosed for 14 days prior to mating
and throughout gestation and lactation, until the day prior to euthanasia (41-55 total days
of dosing). Individual doses were calculated based on the most recent body weight data.

3) Clinical Observations

The animals were observed daily for clinical signs of toxicity, including
physical and behavioral abnormalities. Mortality checks were performed twice daily, in
the morning and afternoon. Post-dose observations were performed daily between
one-half hour and two hours following dosing for overt signs of toxicity.

On lactation day 3, post-dose observations for control female #3237 were
performed two hours and two minutes following dosing, rather than between one-half
hour and two hours following dosing as specified in the protocol. This occurrence had
no impact on the outcome of the study.

4) Body Weights

Individual male body weights were measured weekly throughout the study.
Individual female body weights were also measured weekly, prior to mating. When
positive evidence of mating was detected, body weights were measured on gestation
days 0, 7, 14 and 20 and lactation days 1 and 4. One female in group 3 (#3267) was
euthanized on post-breeding day 25 and did not have a final body weight taken. This
deviation did not have a major impact on the study results.
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5) Food Consumption

Individual food consumption for males and females was measured on the
same days as the body weights, except during the cohabitation period. Food
consumption was not measured while the animals were paired for mating.

6) Breeding

Following 28 days of treatment for the males and 14 days of treatment for the
females, each female was cohabitated with a single male from the same treatmant group.
Each mating pair was observed daily for evidence of copulation. Evidence of mating was
determined by the presence of a copulatory plug in the vagina or a sperm positive vaginal
smear. The day evidence of copulation was observed was designated day 0 of gestation
and the female was returned to individual caging.

If no evidence of copulation was confirmed after ten days of cohabitation, the
female was separated from the first male and placed with a second (proven) male from
the same treatment group for a maximum of five days. Females with no evidence of
mating after a total of fifteen days were separated from their mates and placed in a plastic
box containing nesting material.

7) Parturition and Lactation

Females with positive evidence of mating were transferred to individual plastic
boxes containing nesting material on gestation day 18. These females were observed for
signs of parturition a minimum of twice daily. The time parturition was first detected was
recorded, and the females were observed for signs of difficult or prolonged delivery. The
day on which parturition was judged complete was designated lactation day 0. The
females and their offspring remained together until euthanasia on lactation day 4. The
females were observed throughout lactation for abnormal nursing or nesting behaviors.
The offspring were designated as the F1 generation.

8) Gross Necropsy

All females were euthanized by carbon dioxide inhalation and subjected to a
gross necropsy examination. Females that delivered were necropsied on lactation day 4.
Females that failed to deliver were necropsied 25 days after evidence of mating was
detected. The thoracic, abdominal and pelvic cavities were opened, and the viscera was
examined. The number of uterine implantation scars was recorded for all females, and
the ovaries and brain were weighed; paired organs were weighed together. The ovaries,
lungs, liver, kidneys, peripheral (sciatic) nerve, and all gross lesions from each female
were preserved in 10% neutral buffered formalin for possible future histological
examination. "
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All males were euthanized by carbon dioxide inhalation and subjected to a
gross necropsy examination after 43 days of dosing (day 44). The thoracic, abdominal
and pelvic cavities were opened, and the viscera were examined. The brain, testes and
epididymides were weighed; paired organs were weighed together. The testes,
epididymides and accessory sex organs were preserved in Bouin’s solution. The liver,
kidneys, peripheral (sciatic) nerve, and all gross lesions were preserved in 10% neutral
buffered formalin.

The brain of group 2 male #3168 was discarded prior to weight collection.
This occurrence had no impact on the outcome of the study or interpretation of study
results.

9) Histopathology

The ovaries, testes, epididymides, liver, kidneys, and peripheral (sciatic) nerve
of control and high dose animals; the kidneys of the low and mid dose animals; and all
gross lesions from each group were processed for microscopic examination. The tissues
were trimmed, embedded in paraffin, sectioned and stair 2d with hematoxylin and eosin.
Histology was performed by Histo Technigues, 96 Grace Drive, Powell, Ohio. The slides
were examined microscopically by Dr. Robert G. Geil, a board-certified veterinary
pathologist.

b. F1 Generation
1) Pup ldentification

On lactation day 0, the pups in each litter were consecutively identified by toe
clipping, beginning with the male offspring.

2) Litter Data

Pup viability was determined on lactation days O through 4. A detailed
examination of the pups was performed on lactation devs 0 and 4. The sex of each pup
was determined on lactation day O and verified on lactation day 4. Individual pup weights
were measured on lactation days 1 and 4.

For additional pups found alive on lactation day 1, toe clipping, detailed
examinations, and sex determinations scheduled for lactation day O were performed on
lactation day 1.
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3) Gross Necropsy

Ali intact bups dying prior to lactation day 4 were necropsied. Emphasis was
placed on developmental morphology. Cannibalized cr partially cannibalized pups were
euthanized by an abdominal cavity injection of sodium pentobarbital, if necessary, and
discarded without necropsy. All surviving pups were euthanized by an abdominai cavity
injection of sodium pentobarbital and necropsied on lactation day 4. The thoracic,
abdominal and pelvic cavities were opened and the viscera examined. All internal gross
lesions were preserved in 10% neutrai buffered formalin for possible future
histopathological examination.

On one day, the method of euthanasia was not documented for the F1 pups.
This occurrence had no impact on the outcome of the study.

IV. STATISTICAL ANALYSES

Continuous data, including body weights, body weight gain, food consumption, organ
weights, pup body weights, gestation length, mean live litter size and implantation scar
counts were analyzed by One-Way Analysis of Variance (ANOVA) [1]. If significance was
detected, group by group comparisons were performed using Dunnett's test [2]. Count
data were analyzed utilizing Chi-Square test [3] for copulation and fertility indices, pup sex
ratios, the number of live and dead pups per group on lactation day 0 and pup survival
after lactation day 0. All analyses utilized two-taiied tests for a minimum significance level
of 5% comparing the control group to the treated groups.

V. MAINTENANCE OF RAW DATA, RECORDS AND SPECIMENS

The remaining test article components will be returned to the appropriate supplier, and
the blended test article will be properly disposed of at SLS. All original paper data,
magnetically encoded records, wet tissues, blocks, slides, and a copy of the final report
will be transferred to the SLS archives and stored for a minimur: of ten years. The
Sponsor will be contacted orior to final disposition of these items.
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VI. RESULTS

A. Analytical Chemistry Evaluations
Appendix C {Analytical Chemistry Results)

Prestudy analytical chemistry evaluations indicated that the blended test article was
homogeneous and stable in corn oil for up to 15 days when stored refrigerated. The
average purity of the blended test article was 98.9%. Analysis of dosing mixtures resulted
in average test article recoveries ranging from 92.2 to 108.3%, indicating that the mixtures
were accurately prepared.

B. FO Generation

1. Survival and Clinical Observations

Tables 1 and 2 (Summary Data)
Appendices D and E (Individual Data)

All males survived to scheduled euthanasia on study day 44. One female in the
500 mg/kg/day group failed to deliver and was euthanized 25 days after evidence of
mating was detected. The female was found to be gravid, and contained one autolyzed
pup. All other females survived to study termination on lactation day 4.

No overt clinical signs of toxicity were noted in males or females from any of the
study groups. Incidental findings were cbserved sporadically throughout the control and
treated groups, and included dark material around the nose, scabbing, and hairloss
(primarily on the forelimbs).

2. Body Weights and Weight Gain

Tables 3-10 (Summary Data)
Appendices F-M (Individual Data)

There were no statistically significant or biologically meaningful differences noted
in mean body weights or body weight gains. Mean weights and weight gains for males
and females were comparable among the groups throughout the study.
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3. Food Consumption

Tables 11-18 (Summary Data)
Appendices N-U (Individual Data)

Male food consumption, calculated as grams/animal/day and grams/kg/day, was
similar among the groups throughout the study; no statistical differences were noted.

Food consumption calculated as grams/kg/day was statistically increased for
famales in the 100, 500 and 1000 mg/kg/day groups during gestation days 7-14, and for
females in the 500 mg/kg/day group during gestation days 14-20. These increases were
not considered meaningful since similar statistical differences were not observed in
grams/animal/day food consumption during these intervals. There were no statistical
differences in female food consumption (grams/animal/day or grams/kg/day) prior to
mating or during lactation.

4. Fertility, Gestation, Parturition and Lactation

Tables 18 and 20 (Summary Data)
Appendices V and W (Individual Data)
Appendix JJ (SLS Historical Control Data)

Male and female copulation and fertility indices (i.e. pregnancy vs. successful
copulation), precoital intervals, and gestation lengths were comparable among the
groups; and the pregnancy rate was 100% in each group. There were no signs of
prolonged delivery or unusual nesting behaviors noted in any of the study groups.
However, one female in the 500 mg/kg/day group was euthanized on post-coital day 25
and was found to contain one autolyzed pup.

Necr ervation

Tables 21 and 22 (Summary Data)
Appendices X and Y (Individual Data)
Appendix Il (Implantation Loss)

Pitted kidneys were observed at necropsy for 2 of 12 males in the 500 mg/kg/day
group, and 3 of 12 males in the 1000 mg/kg/day group. The pitted kidneys were
possibly related to the hydrocarbon nephropathy observed microscopically in the maie
rats. Other gross necropsy findings for males were generally unremarkable.

Gross necropsy findings for females that delivered were generally unremarkable,
and the mean implantation scar counts for these females were comparable among the
groups.
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For one 500 mg/kg/day female euthanized post-breeding day 25 (#3267), gross
necropsy findings included dark red mucoid contents in the uterus, with one elongated
and partially autolyzed pup located in the left uterine horn extending into the left cervix.

6. Organ Weights

Tables 23-26 (Summary Data)
Appendices Z-CC (Individual Data)

Absolute epididymide weights for males in the 100, 500 and 1000 mg/kg/day
groups were slightly, but statistically icwer than the control group. Epididymide weights
relative to brain weights were also slightly lower than controls for males in each treated
group, however, the difference was only statisticaliy significant at the 100 mg/kg/day
level. Absolute and relative testes weights were comparable between the groups.

Absolute ovary weights and ovary weights relative to brain weight were comparable
between the groups.

7. Histopathology
Appendix DD (Histopathology Report)

Test article-related microscopic changes were limited to the kidneys of male rats
from the 100, 500 and 1000 mg/kg/day groups. Most male rats in these groups had
accumulations of hyaline droplets in the epithelial cells of the proximal convoluted tubules
of the kidneys. There was a positive dose-response relationship in the severity of this
condition in the three treated groups. However, this condition is specific to young adult
male rats and is of questionable toxicological significance [4, 5, 6].

Other microscopic lesions in the organs and tissues examined were considered
spontaneous and not related to treatment with the test article.

C. F1 Generation

1. Pup Viability

Table 27 (Summary Data)
Appendix EE (Individual Data)
Appendix JJ (SLS Historical Control Data)

The number of live and dead pups, the number of litters with live offspring, the
mean live litter size and the male to female pup ratio were comparable among the groups
on lactation day 0. Pup survival was comparable among the groups on lactation days 1
and 4.
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2. External Qbservations

Table 28 (Summary Data)
Appendix FF (Individual Data)

There were no unusual external observations noted in the pups during lactation
days 0 to 4. Incidental findings commonly observed in young offspring occurred in each
group, including controls.

3. Body Weights

Table 29 (Summary Data)
Appendix GG (Individual Data)
Appendix JJ (SLS Historical Control Data)

Mean pup weighis were comparable among the groups on lactation days 0 and 4.
4. Necr servations

Table 30 (Summary Data)
Appendix HH (Individual Data)

No remarkable findings were observed at necropsy in pups found dead prior to
lactation day 4, or pups euthanized at study termination on lactation day 4. Incidental
findings common to developing rat offspring were noted in each group, including controls.

Vil. DISCUSSION

The potential syster:ic, reproductive and developmental toxicity of 1-Hexene was
evaluated in this screening study in rats.

No mortality or clinical signs of toxicity were observed during the study. Similarly,
there were no biologically meaningful differences among the groups with respect to mean
body weights, weight gain or food consumption.

Male and female copulation and fertility indices, precoital intervals, gestation lengths
and pregnancy rates were comparable arong the groups, and there were no signs of
prolonged delivery or unusual nesting behaviors noted in any of the study groups.

Pitted kidneys were observed at necropsy for 2 of 12 males in the 500 mg/kg/day
group and 3 of 12 males in the 1000 mg/kg/day group. All other necropsy findings were
generally unremarkable for both males and females. Absolute and relative epididymide
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weights for males in the 100, 500 and 1000 mg/kg/day groups were decreased when
compared to the control group. However, since no apparent test article-related changes
were observed in the epididymides during microscopic examinations, there was no
evidence of impaired fertility in the treated males and there was a lack of dose response
between the groups, the decreased weights were not considered to be toxicologically
significant.

Test article-related microscopic changes were observed in the kidneys of male rats
from the 100, 500 and 1000 mg/kg/day groups. Most male rats in these groups had
accumuiations of hyaline droplets in the epithelial cells of the proximai convoluted tubules
of the kidneys, and there was a positive dose-response relationship in the severity of this
condition in the three treated groups. However, this condition, hydrocarbon nephropathy,
is specific to young adult male rats and, therefore, is of questionable toxicological
significance. Since hyaline droplets are not found in humans, the male-specific
nephrotoxicity observed in this study is no indication that induction of similar nephropathy
will occur in humans exposed to the test article [4, 5, 6].

F1 pup viability, body weights, external observations and necropsy data were
comparable among the groups during lactation days 0 through 4.

Vill. CONCLUSION

Oral administration of 1-Hexene to FO parental animals produced dose-related
hydrocarbon nephropathy in male rats at dosage levels of 100, 500 and 1000 mg/kg/day.
However, since the nephropathy is specific to young adult male rats, this condition is not
considered a potential risk to humans. There was no evidence of impaired reproductive
capabilities in the FO generation, or developmental toxicity in the F1 generation through
lactation day 4. The NOAEL for reproductive toxicity is 1000 mg/kg/day.

wd Date 3&5’/¢f
Elaine M. Daniel, Ph.D., DABT 7
Study Director
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IX. BEPORT REVIEW

/QMLS"‘J'\' Date -3/34/?5'

Kok-Wah Hew, Ph.D.
Manager of Reproductive Toxicology

Dean E. Rodwell, M.S.
Director of Reproductive Toxicology

AL, /?7/15”///{60// Date 3//5 lIJ/ 75
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